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Abstract 


The present invention belongs to the technological field of micro-optical data processing in optical fiber 
| communication. The optical microswitch consists of chip, gold wire, metal package and movable optical 
| fiber connector with tail fiber. The chip consists of silicon substrate, incident and outcoming optical fibers, 
| miniature mirror manufactured on the silicon substrate and supported by composite polysilicon-Sin 
| miniature beam, the upper electrode on the beam and the lower electrode below insulating dielectric film. 
| The present invention has the advantages of simple structure, easy manufacture, low optical power loss, 
I short on-off time, less crosstalk, low power consumption, etc. 
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♦tot. «tt»tt±Wib SU-8 KSilitSdJS/?f^Mflt3t^H&WsettW. iSJE&tSMg 

ib*ift^»tt««±wjatt»w psg m&m±&j&&mm. %vctkm* o-au aw 
6, 1 jrawars*. K-miiSE? s 

(3) S5iWJft±fflfl££Efl:**lffla«ffi (LPCVD) i£>EK±-JI Si 3 N« tf;*7&^•3j:frM 
<4) KM. mB.J&.&TmWi (RIE) Si 3 N, Hi SiOj^. £'jmT%tKJE# 

(5) ffittW/K±ffl*IEit^*l-lfl^<R& (APCVD) «SIR±-JiPSO. f^*«ttiSi 

(6) Sg-&»J PSG. m RIE ST&tt; PSG. PSG . »{H(StJg^Afi£^:Jf 

(7) J£-ft#;2t!|PSG, fflRJESJ&ttPSG, 2»J2?PSG M; 

(8) &&tfm±m lpcvd ^^±-m^ H a H ^; 

(9) 

(10) ^E5l^±ffl LPCVD &^±-M PSG; 
(11) 

(12) £|£&fittPSG, 

(13) £5ttt/&_kffl LPCVD &ftm±-msi i K ti 

(14) fflRlEj*Ea^ftSi,N 4 . ft^^fiJi-»^aS^^6«I±M: 

(15) m rie &sjg{t£A&. **tb«** ±*te, ±*«siau ±«fetKfli# 

±T%tRPB&ffi: 
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(16) J8 BHF iRfcRffiWSSM PSG. #fi.8»tttA PSGj 

(i7> ' «eiwis.i:msu8jR. **jsus«[. Maj»tt»*>#fcffjg(aHiaiJ$h 

(19) .jfcfiffcWn 

(20) «ttM«fch. iepsgjuskm*. j^iiiiiwfciJftfii-afkttji^iuwtti 

(-21) *T-i 
2) 

(2), ftDttfJ^^tfSffi+SPAi 

o), mf&*teMm%tfmnmj£&Xi 

(4) , £RMM^4mM**F±ttttflUSi 

(5) , ffl@j£«^jCjt*fS«SS^«ft«i^-/£WlWSlS±i 

(6) , ftHHJtfffflKHS^JtW^SttW^i 

(9), iOt^^DtfT-i-fi-filj^S^^^. 
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*f jt^. j»± Neufchatd k^wmt mmmm%t£mni i mmwms k^m^mm 

m&mfeK-zi&Qmn.ttfa'tofc, ^mm±.^ su-8 ws&itMfZffij&imm 
su-8 mmytmjzft%f$.thwmmM± o-au mmmmytms. 

war.. 

^±tt£fl&M* fttt&JI (Si3N 4 ). (Cr-Au) m¥3l&. ft ifctfl±f&iK&£iPa& 

M# Cr-Au Mft/fc. 



ft *&#t%«. t&tt&±fcKm&%.{i&<k&±-m-¥.iin <s.o 2 ) mmmit 

^«te«* (LPCVD) &fc±-/I Si,N 4 , Si0 2 fOSi,N 4 -®^^^^MJK, ft*U 

EsisasiPaitt (rie) ^a^ftiSi3N 4 ia sio 2 M. MdiT'ttafE^fo^^^tsr 
p. &mm±m-%EHi¥Hte&&& capcvd> psg, M. 

-V&MBLBSOr IRIE HJBtt PSG. PSG . ^Hj^js^^.aa^ttWWC. 

3B~2fc3t»l PSG.ffl RJE m&it P5J&JM&JSG. M. 49fflfricffi(fc^*liaiJllRS*(LPCVD) 

?ia«]£htt'«±-a^i'iS. flmnitt^nffiieeH* clpcvd) & 

tt«ia±ffiiR±-g psg, aa^c*»^fflttis^wrtjs^. .£$$95 psg, 

•±fflfficffilfc^*lffl«Sm (LPCVD) &K±-JI Si,N 4 , f\i RIE fcfflJBflS Si,N 4 . 

-t«tItiHI*S* ±fe«iE*?fc, -tTte&ftSftgg. m BHF i^^ffi^SW PSG, # 

jaau^istaiPSG. &5itt/£±ra sus j&, ^sususjk. SBWi»«taii»ff^s<a:«w 

am"; "Ma km^m£^mnm^lkm%m^^m^~h. 

^s^wxftjgiaft. «ffl«ittaijpii2:. amtt^ffimaiini. fflfti&ita 
^jis+^^w^^rt/s*. 4fi^-p^att-a«ifita#»»T^w psg «ps 



%mmm% \ X2 **3T*. 1 X4 *#jt£. 

a 3 mmyt¥7i&&mw-+-&K n m^w^m^mm. 
a 4 &mjt#if%$tiikm-+i&ft 12 w^ma. 
a 5 12 ttjt#^tt*Effl. 

a 6 ftuk^in 1 ***^-*^ 12 mumms. 

a 7 A1*ft¥JT£&ifcflH+EJt 12 W:fc#&W5*SIS. 

a 8 %mft¥Jf&&mw=+&> ! i 12 w^ma. 

a 10 mftft¥n&&mMm*¥&K 12 w^ma. 
a 11 &®Lft¥n&&m\ii*&K 12 w&fcgft^&a. 
a 12 &®Lyt¥Jt&&MM3i*&K 12 Mflima. 
a 13 jk3s.+-&i&H+&ft±tow&ft&iffl$ft*nR. 

11 ft 15 A*«f«^JJift*. &ftB^«-^&ttWW£8lW£i 12^/;lSM": 
13 *&JR£*«ft%n±Jl! 14 3j:ft*f. 16 *3fe«i**^.3tA^ltti'l7 *j&«f*£ 

^stwMi is ft&sia. a 2 &a 1 «*isw+»«E^*.«i3fe*f &&m>tomi®&\ 
taa. a* ni *^t*f*a. 172 ^h^^wk. 173 mj^i^mi. 174 
xmizmm. 175 *3ttf. i76fc*»*#«ajiJ§M«#£f. 

^>t 12 E«js*tttt&£&«i*«*h5&toaifl5 17 ±. ffi^f 14 Jkmm 2 ^m* 
mrnmn ni a. 172 *e:>t*f 175 »3t*f*« ni Bs&fe. 

ni w*if±wttajs, 174 teft&mm 171 

*^*w«a 173 ±, te&Mmnmttz^mftetisitm*, mmi\m&£xit:, 
is tefcx±mmm&ft±m&mtY%m&±.M\> i im 16 fc^ggg*. as 

£«**a*MEtt±ft 13 «l^JH««^XmStt 17 175 #3fc*f i£Js& 
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asSm^JF^M^J-^^^M^^^liS. (a) ££±fc 

» 1213 fPTffeS 12114 fiI*36p%ffiW. 1214 ftlfttt 1217, 1219, 12110, 12111 
• a 3 (b) Ji£±tfctg 1213 fDT«fe*& 12114 HHn±»fcffiBt. »^ 1214 

1217> 1219, 12110, 12111 tt»ife*iR|l»^E«»Ja 1211 J£. 3+ 1211 

jSIJBt 1212 ±W±ifetftJBE#4fe. 1214 *^±**ffi*Mfc 1213 ffij$W0f H ?l-m(fc^fi:^ 
ft*, 1215^SU-8ft*f£ft«, flffttttAMI 1212 ±, 1216 12112 Atfjtffctf. 



1215 ^*fStWatft«45JK«l. 1217, 1219, 12110 12111 

su-smit. saai^atas 1214 ^\mmmm9otxm. n+vMR{&m-w 
ft%ytm&.#m. \mm 12113 »AH*tf. <rF##s&tti2is£+, 

^fiK45S^.^ t t I A^*f 1218fttiftftff 12112*n-fi«±,^fl|am#)tif 1216 
TO. A$fft*f 12113 fliai»3tlf 1216 ftP?-M±, #Jl#1Ji53tftff 12112 TO. 
12114 *T»fettflI»4ft. 

. 3 (a) *#PF, £±f&& 1213 fnT ffetS 12114 ffiJjfc^f&JElTt. 1214 #1 

1217, 1219, 12110, 12111 mm, JkAMMf 1218 ttttttft&tf AffltfAft 12112 
^AItfA*f 12113 S*aW3tfll»Ailiflt3t^ 1216 4 (a) ^Jffi^J-^SS 

it 12 mmis* $ns 3 (b> *#pf. ffi.i-Jtim 1213 ^T'Uts 12114 r»j;&n±Hifliiit. 

^ 1214 ft'&m 1217, 1219, 12110, 12111 J^AWJtif 1218 M ft 

^iim^ 12110 *Q 1217 tofiSfl9tAtfa#A*f 1216 KAftJAff 12113 ^tUMA^ 
fK*ail»tt 1219 ID 12111 &}&8itt\ihMft*f 12112 ##04 (b) &ifiW-1» 
E/t 12 ftMttgS. MM*'* 2X2 A5*JT*4&fll. 

K'5ft«A*^*Jt«=+^12WA#fi!lM^«ffl. KffflS (a) J^^EJtlftL 
tS 1223 flTfttB 12211 f&j5iciq«feI£Bt f itSS 1224 #1$$! 1227 H 5 (b) 

££±ffctB 1223 *UTffe{g 12211 l&JJta-tnilEH*. 1224 ftffift 1227 ttJ»Ki*lRW 
£ttfct/&±. 1221 >jfiiMS. 1222 ^jLljSi0 2 |aSi 3 N 4 ^mfiJcd<J*g^^/!liJ5. ttT" 
mtJ&±, 1223 1222 ±to±ifettflI8Mfe, 1224 -5 Jt'fc 1213 

fflitW3^&-»ft.5ifi-&m3fc. 1225 1222 ±W SU-8 A*fjgftta. 

1226 IP 12210 2?AfcfA*f. tt^*«fJ6fi[«1215iM'. JSl5i»«UK 45 JKfo. 1227 
SU-8 Gfcig, ilif^ 1224 ±#, 1228 #1 1229 #Hm#;*f. &-FA£f£ftf9 1215 
1228 ^A»3t*f 12210 &m-MQll. #.R^AJ*fA*f 1226 1229 
1226 &f??|-jtL*£±. #a-«5AatA*f 12210 12211 *T»&fcDI*Mfe. 

-W#?¥R. =fM$J*L®3, 4, 5, 6^. 

&® 5 (a) *ffi7F, &±fe& 1223 fllTtetft 12211 fol*fclffcIE&t, ttt$ 1224 fn 
1227 ^AI*A*f 1226#ttlWA£ltAlH*tA*f 1229 +, ^AitfAlf 12210 
$ttfilttA£#Aaj|*A£f 1228 #§S 6 (a) 12 ftflttKSi frK 

5 (b) 4»^. «±m« 1223 lOT^tS 12211 fBjiP±HifEPt, 1224 *tm& 1227 
^AI*A*f 1226 I* mWA^iimm 1227 W£afltAffl*ifA*f 1228 + , fkK 

i*A*f 12210 itiBWA^iitaa 1227 to&ustAiijftA** 1229 ##a 6 cb> 

&&#J-*&# 12fi<jflma. JfcW*3l2X2 AS*7F*J5&!fe. 

® 7 ft«**ff**JM0H+#tf- 12 HAttttMvtB. 1231 .ftttttft. 
1232#tfaSi0 2 |PSi J N 4 M&/£M&£^JItJ8. &Tfi£tt/&±. 1233, 1235, 1239, 12318 
^^^^M^±W±ffeffifl£^, 1234, 1236, 12310, 12317 fc£fltt-JMfcM 
•^m^; 5)-»J%±ffetaflI^ 1233, 1235, 1239, 12318 *Si££-;SS, 1237, 1238, 
12311, 12312 & SU-8 tfflJSg&f 1234, 1236, 12310, 12317. h*. 12313 



fP 12314 *tt»*ff f ftTfttf 4fl21¥iT, 12315 ft! 12319 *A»**f. 

tt^ArFSffitt^t. I82lW. #&J&5tt4HbfF 12313 * 12314 U, 12316 *T 
fct&jE*?*fe. 12320 3jSU-8ft*f£ft<fl, tt^*Hk^lHm232J:. ^* 

7 (a) $ffi*k, £±f&& 1233 |DT*fe$ 12316 Zt*mSt&±i&®. 1239 AT 
FfelS 12316 |&J;ta±i&JE, W£±fc$ 1235 ftTtetS 12316 fTOS^ffttR 12318 #1T 
»ftlR 12316 l&J*Jn»fefllH't. ftfcig 1236. 12317 1238, 12312 Jg&. jtt& 1234. 12310 

*nm& 1237, 12311 tt»ffe*"RW«ttWja±. J^A&f^f 12315 fMM5fc$a&il« 
« 12311 Wfi^Aai»jfc*F 12313 *, AkA*fft*f 12319 »ffiWitai»j4««t 123.7 
MEttttA&Mmf 12314 #«S 8 (a) **WH«t>«M" 12 ftS 7 (b) 

<£±fctg 1235 ftT^S 12316 iWWX«±*« 12318 fPTffelS 12316 Will 
±ffeJE. ffi£±ffetK 1233 *aT%t5 12316 faj lU.&£±rfc$g 12319 fPT^tK 12316 
toffefEHt. »3R1234, 12310 1237. 12311 1236, 12317 1238, 

12312 tt»**lft»£tt#«±. JKAMfttf 12315 fltmWife^iimtft 12312 fKl£8t 
&Aiii#3fc*f 12314 ^Aftftlf 12319 atajtt3fcfiU£51»tt 1238 MfiJlt&AifiW 
jfcff 12313 ±, 0mm 8 (b) gffi MSfrjSfl; 12 MffiHftig. J^M'^ 2X2 %&Vfc 

ffl 9 sm^Tr-^jfifiWBg+Kfr 12 wa:f*mw^*ffl. a* 1241 

1242 s\Q 2 & si i H 4 mm&Ltti&mfrffi®, &?mm±, 1243 % su-s s 
m±?wm±jj. \244%&&n-wi{tn%.ftw&. 1245 *±*«jE#Mfc. 

Mm±. ^«*.1244ffl-a?9E-fi. 1246. 1247 *j ill*! Jtff. ft^F SU-8 £ftf§ 1249 
JIEM. 1248 ^Altffttf. tt^ SU-8 3tfFSffl[«l 1249 ^.'jj#)t#F 1246 

&ffl-:l$S±. KKSibttftZt 1247 US, Hift*ff*DA##lfJS5SU-8 1»SI/a45 
12410 *T*«ffi#*. 

$n® 9 (a) tpffjTjk, <3E_fc»fetg 1245 *qtf&& 12410 Zfcm^f&nitt* w& 1244 

*l«ttl243ffljtB. ^A^lf 1248 #HlW**MtAmi*ft«T 1246 #§@ 10 (a) 
SfeffifclH+Stf 12 ttffittLSt M§£±»fe& 1245 *PTffe*g 12410 £fa]2in±ifcfllBt, $ 
IB 1244 1243 tt»«jb«ff&ttttJfe±. &AI*ft*f 1248 ^itlW^giim^ 

1243 Hltl»fAai^*f 1247 ## E 10 (b) sfcitfcieg+Stf 12 BWffiS, >^M 

m ii A***?F^*it«3£+eM- 12 wmmm^&m. 1251 

1252 Alb SiO 2 *0 Si^MAftttfik^iRIR, ttfittJll, 1253, 1258, 12511, 12514 
# SU-8 ffltft, ##JM£^£iiitt-*ttlM^«jg 1254, 1257, 12510, 12513 ±, 
1255, 1256. 1259, 12512 *±4ftffi»tt. tt-f «»^JR«±. #&JiT#& 1254, 1257, 
12510, 12513 *Bi£2E-ig, 12515, 12516, 12517, 12518 AHilt^f, JSjGH 1 SU-8 
ft&feW&Z.*, 4SS¥ff. #JJ>8J^*f/£ttm&j£ 45 J£fe. 12519 3>A##;*f, 
SU-8 H&ttitn 12515, 12516, 12517, 12518 MS, ifflf 



mmm^4smm, 12520 % su-s mffe&m, &?&&fimm±., 12521 xT^m 

$nS 11 *n 12 *#t^. £±ffc$ 1255 ftTfctB 12521 i.fHjin±»feflI. ffi&'£f&tK 

fHj^in^ffiBt. »» 1254 fB«« 1253 «»tfe^lRPftiEtt»«±. 1257. 12510, 
12513 ft'&m 1258. 12511, 12514 »jg. MAftft*f 12519 »itjW3t^i±»tt 1253 
ffy&tttt\&ttft& 12518 Sffi^l^W±*««lT»tL«5l|liain±i1iflsBt. tf&W 

ftffttttM. MAtffcff 12519 '4*ajM3t«S51ttiaK*a£tt^±W»«l&»»A 

±j*aL^*tt«+tt««r±tt«*«i««tttt«i«n. fcs 13 s. 13 (a) 

*7. 1201 fc^flfctt/Si 1202^^^)l5«fl<J^a D H 6tJl, ffcfca#WT»fetRt 1203 % Si0 2 
1204*>S» 3 N 4 M. Si,N 4 M#Si0 2 JI-£f^*fe^MS: &T*£*£:frM&±&<) 1205 
37±Tfe&Bift®. ^£ H D a &*U±®ffj Cr-Au jf fflft, 1206 fc±teffi£E*!Mfe. 

mftmm±, &&amm±mtocr'Aum&fc noi Hh 

AuIM, &&^&HL&&tfi-m&£&&ft±M&i Cr-Au §M: 1208 tfa 

su-8 *n&£ su-8 ^iSf^^Sltm Cr-Au JSffldt. <W»!i^i5ft*Ki£#4feto-iK* 

1209 ft*f £fttf, tt3 SU-8 %l±m&} Cr-Au gffljg. 
(1) £«#JS±ai#&W«^&#T»fe«s 

<2) &«*fJS±ffi&*Ufc8;&-fc±--Jg SiO,ffc;*jlfc*gtfrJ». 

C3) 4e«JS±ffl«ffi<fc¥ A lffl«S«l* (LPCVD) St*R±-JI Si 3 N 4 

(4) 3t»J, fflfiJStK^JdJti CRIE) JSIM Si 3 N 4 *P SiO, Jg. £iJiiJT%*RflI# 

(5) £&tt/£±E#ffitt#nffiim!* (APCVD) &fR±-Jl PSG, fcftffi&fj 
<6) B-2bWPSG, m RIE BSfc PSG, ^JS? PSG 2iJtfjW;S 

(7) 3§-&;ft£iJPSG, fflRIES^IfcPSG, jEdSPSGM: 

(8) ftfcttjsiffl LPCVD 'fe«i«±— S^fitti 

(9) z&m&m-, 

c io) as&ttjaufli lpcvd mfe&±-m PSG; 

<11) 

(12) il^^SMPSG; 



(13) £5£tt£±fflLPCVD&i£fR±-/ISi J N,: 

(15) KM* m RIE Sllfkl^, *ijt&»&« ±rfe«, Jnfefc5|«, ±»fettffi# 

(16) fflBHF£&^ffi*MgtflPSG. ^J.SB^t4PSG, 

(17) £$£tt/SU:m SU8 3fc|dJSU8j£, 8ldi«raW##nJt£f 

(18) £&#JS-t«ltCr-AuM, fls**ttfi»affflJ±. T»UttWiEff4fci 

(19) ia*T*'Jtt: 

(20) ®&mm®i, tePSGmm&&, &mmi&£&m-%{tft%&mwm& 

(21) ft^p. 

2, Etfij&^aa. 
(2), ^jfe*f H Mna 2 ^ffiyjkfomi mm m *5?a ; 

(3X ffl&TfC 172 ftfttf 175 #3t*f mffi 171 HJgilB^i 

ux ^^m^npm 171 faMt ±.to&mmi 

(5), 174 fcft&mn 171 H£££A#«ft%ft<llJ|ja 173 Jt: 

3I*S 16 

(8) . fc&Mmmh%to±& 13 *.^jajm^3twisffi n 

(9) > ffi^*f 175 tt££Fj5dji$&.8 15 




I 



1215 1216 1217 1218 1219 12110 12111 




(b) 

m 




3 



1224 1225 1226 1227 1228 1229 




1224 1225 1226 1227 1228 1229 




(b) 



4- 



• • • • • « 

• • • • • • • 

• • • • • • 



1234 1235 1236 1237 1238 1239 12310 12311 12312 




(a) 



1234 1235 1236 1237 1238 1239 12310 12311 12312 




(b) 




8 



12514 12515 12516 12517 12518 




12 



to 



1206 1207 1208 1205 1209 1209 1205 12010 1205 




1206 1207 1208 1205 1209 1209 1205 12010 1205 




B13 



II 



tm^m-. 100032 


£2:0 #1 




*ii4:038184737 llllllllllllllllllllil 




*itA:8c5£#*UEjg§ 










aaAaamaw PCT 
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3.n^itA^ g i BH 3£K>»g[jt#. ^n^mmmmmmm 51 *a<ift£. 

□*i»Ait3£ttT^*A#^«^^fe* 33 *tt«Bje. •■o';T"n 

n^m^m^^mm 28 4 1 &m%.m w^bsca#. , „ _ .. . 
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391, ScJSUfcS W*fftfcftSII 28 &m 41. *J9fJK£Wftai:#i 
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21302 
2002. 8 
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I. US 6420744 131 2002-7-1.6 

2 CN 1.25885 L A 2000-7-5 

5. ^S6<J^i^EJE: 

i&w^n^mmm 26 3 &&}M&* 
ww : $^n^m&% 33 



tjfc^* ^z&^m&m 22 &n 2 

&5<jg# 26 &m 4 

3 1. &n 1 

* &itirm&£Mmm 20 
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aim#^M^/SZWM240. 260*P280ffi^/&7$M*:&tfJifeW2§> X«Mf#$6#Mft 
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